Introduction
Today energy is a great concern in the world. It can be of different types like renewable energy and non renewable energy depending on the sources. Non renewable energy are comes from fossil fuel, coal, petroleum, and natural gas. Some day it will come to an end. So the renewable energy is very important. Renewable energy is the energy which is collected from renewable sources like wind, rain, ocean waves, sunlight. Solar cell is a device which can convert solar energy (sunlight is the source) into electricity. Generally it generates high power like megawatt or kilowatt. It is also important to convert energy from other renewable sources like wind, ocean waves, rain. A piezoelectric nanogenerator is a device which can convert mechanical energy into electrical energy. It can generate power from wind, ocean waves and rain also. Some piezoelectric material like zinc oxide nanowire, barium titanate, lead zirconate titanate, barium zirconate titanate, polyvinylidene fluoride etc. are used to make such kind of devices. Some of them are not flexible and some are flexible. But it is possible to make flexible nanogenerator from non flexible material by growing it on a flexible substrate. Some material are toxic and some are non toxic. Among all piezoelectric material polyvinylidene fluoride (PVDF) is suitable choice for making piezoelectric nanogenerator. It has several advantage like flexible, non toxic, biocompatiable, high piezoelectric coefficient. PVDF has four crystalline phase like α, β, ɣ and δ [2] [3] [4] [5] [6] [7] [8] depending on chain conformation. Among them α is non polar phase. It does not show piezoelectric property. β, ɣ and δ are polar phase, so PVDF fiber/film containing β, ɣ and δ phase shows piezoelectricity in it. Among these three polar phase β, ɣ phase can be generated by using several process like metal nanoparticle doping, 2D metal dichalcogenides hydrated salt doping, electrospinning process etc.. If we apply mechanical force/pressure/vibration on this nanogenerator, it will generate power in microwatt ranges. So PVDF based nanogenerator is a new kind of device for storing energy from renewable sources of environment.
II. PVDF Fiber Based Sensor Preparation

Materials
Poly (vinylidene fluoride ) ( PVDF) pellets (M ̅ w ≈ 275 000, Sigma-Aldrich, USA), N, N-dimethylformamide (DMF), acetone (Merck Chemical, India).
Electrospinning sample preparation
For the preparation of electrospinning [44] sample, first we prepare 12wt% (w/v) PVDF -DMF solution . Kept this solution on magnetic stirrer for a definite time. Then added 4 ml of acetone with 6ml PVDF -DMF solution and stirred (30 minutes) by magnetic stirrer for final solution(10ml) of electrospinning process. Then we load this samples in syringe(20ml) for electrospinning process.
Preparation of PVDF fiber
For making PVDF fiber electrospinning process is used here. Where, Solution infuse rate, Syringe to collector distance, Voltage parameters are fixed. Electrospinning fiber has been collected in aluminium foil. In figure 1 it is shown the formation of nanofiber by electrospinning process. 
Nanogenerator preparation
Now electrospinning fiber has been seperated from aluminium foil. For the nanogenerator preparation , we use silver fabric as electrodes. In figure 2 it is shown how electrode has been placed on the both side of Electrospinning fiber. 
Output from nanogenerator
PVDF based Piezoelectric Nanogenerator as a new kind of device for generating power from
III. How Output Power Can Be Improved
Now the output power is dependent on the piezoelectric property of PVDF. Performance of PVDF material based sensor [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] depends on the electroactive phase and crystallinity of this material and how quickly it can be achieved. There are several methods to obtain electroactive phases in PVDF .like mechanical stretching, poling, casting from solutions, spin coating, etc. Many researcher have also attempted to nucleate the electroactive phase within PVDF and improve the performance of the NG based sensor by incorporating graphene, gold nanoparticle, silver nanoparticle, nanoclay, CNTs, [45] PMMA-RGO composite, and can be possible to make it ultrasensitive . Due to unique mechanical, chemical, electrical and/or optical properties of these material, electroactive phase of PVDF can be easily accessable. Electrical output of PVDF material based sensor depend on its crystallinity also. For PVDF material containing α-, β-and ɣ-phases the relative electroactive phase fraction (F EA including , β-and ɣ-phases ) can be calculated using the following equation. ) are the absorption coefficients at the respective wavenumbers. The total degree of the crystallinity ( ) is calculated by curve deconvolution methodology using equation 2:
Where ΣA cr and ΣA amr are the summation of the integral area of the crystalline peaks and the amorphous respectively. The degrees of β-crystallinity and γ-crystallinity are calculated by the following equations:
Where ΣA β and ΣA γ indicate the total integral area from β-and γ-crystalline phase peaks, respectively.
IV. Conclusion
In this study PVDF based nanogenerator has been prepared. Mainly the output performance of this nanognerator depend on the electroactive phase and crystallinity of PVDF material. This kind of nanogenerator can be placed in anywhere where wind is blowing very high or even in lower portion of ships where ocean wave will struck the nanogenerator and it will generates voltage. Even in a rainy day, it can be placed on the roof or under the umbrella so that the power can be generate from rain drops. Such this way PVDF based piezoelectric nanogenerator can be a suitable device for generating power from all these renewable resources. Today the devices are becoming small like micro or nano size. Self powered nano or micro devices need power in the range of nano or micro watt. PVDF based nanogenerator generates power in nanowatt or microwatt ranges. So this nanogenerator is also useful for powering self powered micro or nano devices.
